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® Wi-Fi&BT/LTE Module Series
FC20&EC2x Reference Design
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1 Reference Schematics

1.1. Introduction

FC20 Wi-Fi & BT module is designed to be used in combination with Quectel EC2x series modules, so as
to provide customers with Wi-Fi+BT+LTE one-stop solution. Quectel EC2x series modules include EC21,

EC25, and EC20 R2.0.
This document is a reference design for Quectel FC20 and EC2x series modules when they are used

together for applications.

1.2. Schematics

The schematics illustrated in the following pages are provided for your reference only.
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If FC20's BT function is not needed, then the UART interface can be used for connection with the MCU.,
Please refer to the reference design of EC25/EC21/EC20 R2.0.
[7JUSB_DP_TEST<> RI101—NM OR
[3]USB_DP<> R103—0R - T T
N = = m L
= = N n )
[3JusB_DMO—— 04— OR 29\ B 2 U101-8
) <
[7JUSB_DM_TESTCS R102 —p NM OR £ 0 n £ O
J0 J U | 85 GND RESERVED 1140
[3,7]USB_VBUS > ~_ [ 86 | cnp BT EN L3 — BT EN[2]
) 871GND COEX_UART Tx 138 [ COEX_UART TX[2]
= - 88 | GND COEX_UART RX L3/ <] COEX_UART_RXI[2]
89 |GND WLAN_EN 136 > WLAN_EN[2]
U101-A S e o o o [ o o |5t o 1o fet o o oo I~ Jeo 1o 90 | sND WAKE_ON_WIRELESS £32 — WAKE_ON_WIRELESS [2]
|\—||\—II\I\I\LOLO@|©©©|©|(D(DLDLOLOLOLOLD 91 134 2
Ao VwsSaNQAXrnwaAgFgnwnO@OlLllLlAA 92GND SDCl_CMD133 > SDIO_CMDI2]
LWZD2a0XXEEFOT Do =W GND SDC1_CLK > SDIO_CLKI[2]
>>0mn | g0 xXOAQ = L T > 092 - 132 -
xx”>oa - GND SDC1_DATAO < SDIO_DO|[2]
non @33 nddad g 941GND spc1 pATAL L3l < SDIO_D1[2]
w w ) > > > > 0l - 130
xoxe 2 x 95 GND SDC1_DATA2 < SDIO_D2[2]
96 {GND SDC1_DATA3 122 < SDIO_D3[2]
L WAKEUP_IN . ) 97 \GND RESERVED 428
[6]AP_READY > —— 2 Ap READY anp 153 98 1 GND PM_ENABLE 227 > PM_ENABLE[4]
-3l RESERVED np 52 99 |GND RESERVED 1125
[6]W_DISABLE >——4 W DISABLE# anp Bl 100 1 snp RESERVED :2°
[7]NET_MODE<:I—2-NET_MODE eND 50 18; GND RESERVED-i—;g
[7INET_STATUSC+——2-NET_STATUS 49 GND RESERVED -2
[2,5,6]VDD_EXT< +————F VDD_EXT ANT—%A,\:'; 48 ) IANT_MAINE] 108 |oN\p RESERVED 1122
144 RESERVED RESERVED 144 104 1 GND RESERVED {121
142 RESERVED 143 105 [oN\p RESERVED 129
3 RESERVED 2 106 119
“F—:_GND ANT_GNsS 3/ < JANT GNSS[5] - RESERVED T
12_GND e Jas - 18; GND WLAN_SLP_CLK ﬁ? “>WLAN_SL] CLK
5 [ S— GND RESERVED -
[IUSIM_GND 11 DSM_GND ADCO *2 <JADCO[1] 109 112
[71IDBG_RXD [———=1 DBG_RXD Doy 44 ADe1l] GND GND
[6,7]DBG_TXD < ————~2- DBG_TXD a3 110 I6ND GND-LLL
13 RESERVED 1
[5]USIM_PRESENCEL >———— = USIM_PRESENCE 12C SDA_4_2 -
[5]usiM_vDD< +———2H usimM_vDD —PATH
[5]USIM_DATAC——151 UsiM_DATA B —C T EC25/EC21/EC20_R2.0
5lusiM Lk F————=8 usim_cLK RESERVED %7
I 17 N RESERVED +~
[5lJuSIM RSTCF———1USIM_RST 138
- 18| RESERVED RESERVEDT,
RESERVED 2/
i 2 S .00B2888
>> Fx >_2535>>>>>3> Notes:
X = v r<«<onoororerewxoew Ao
Ao B EoORSSSSHAAARGG O :
Dwzw=zu50oduuuuuuy == 1. Keep all RESERVED and unused pins unconnected.
VBAT VBAT S _ _ _ _ _ _
A A glal RN 512121817 1 I3 1% 8§ EC25/EC21/EC20_R2.0 2. Pin 73~84 are unused in the design. You can ignore them in schematic and PCB decal.
DR105 3. It is recommended to reserve the test points for upgrading the firmware over USB interface
R106 — = . .
100K —2d= AV00 = and minimizing stub length of USB test signals.
100K oy 0 o . =
L o ! o . ) )
- ADCL[ a = 3 £9 é El 4. Debug UART is recommended to be reserved as test points for catching log, and can
> ADCO[1] x & 1= 5 : . . ..
© & =00 (z)' ; also be used to output GNSS NMEA information in UART application.
R107 | c101 R108 | C102 = L824 -
D — 100K D - 8 fm 5. ADC power must be less than VBAT.
100K 100nE 100nF <~ . .
- Quectel Wireless Solutions
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FC20 Module Interface Design
D
—— < IVDD_EXT [1,2,5.6]
1 R201
© 10K ©
R ¥ <IVDD_EXTI[1,2,5,6]
i N
= R202 —0R — WAKE_ON_WIRELES$1] =
x x -
o u01-A B & 8 § § 9 & o
&) A O 0O 0 O Qo wuw o
> g Y3z yYdd s B
T = 0 %2 2 & & & U T X X |¥ | Kk
o 2 w W W w o S S & B |8 5
N o 1 0 0o oo 31 | R T D I T I T
x ﬁl R203D -2 RESERVED RF_ANTS0 — FC20_ANTI5] D |? D D D D D
I N
3 & 10K -3 |RESERVED GND 2 = 18 Te TeTs Ty g
> N O |¥ |& |8 |& |&
i Q [7]DBG_TXD_FC20< 41DBG_TXD GND |28 o r |z |¢ ¢ |
[1COEX_UART RX SILTE_UART_TXD  FC20 sDIO_cMD [/ R210— OR <1SDIO_CMDI1]
212 Ro13 [1COEX_UART_TX[ > 6L TE UART RXD SDIO_CLk |28 R2ll—p OR <1SDIO_CLK[1]
1OKD 10K [1]RTS BT[> BT UART_RTS SDIO_Do}-22 Reldr— OR > SDIO_DO[1]
[lcTS_ BT <] 8 IBT UART CTS spio_p1}-24 R215 1 OR > SDIO_D1[1]
R216
[1] WLAN_EN[ 9 \WLAN_EN spblo_p2}-23 R > spio_D2[1]
[11BT ENCO 10 g7 EN SDIO_D3 |22 R217— OR — SDIO_D3[1]
A 0
[1,2,5,6] VDD_EXTL > L vio o < X vDD_3v3}2l < ]VDD3V3_FC20[4]
> [ | |
10 C202| C203 C204 C205 20 L S % 5 E K Z GND 20 c206 |c207 |c208 4|c200 7
R L 10uF| 100nF 33pH 10pF 2222 s sy “[ooF [33pF [100nF [ T
—— = n p p s' s s s Dl D| E 10pF |33pF |100nF |100uF
0.1uF 0.1uF O O O O K E o
o o o o m m (e2]
1 [9V] — o
1 —_ ™ < L0 O N~ (o0] (e)] Lo Te] Lo
— I — — — — — — —
- — O O 0O
- 1 zZ Zz Z B
- 5 0 O
FC20
R218
[1,2,5,6)VDD_EXT[ > 10K o oo L 39 GND GND 22 o
<JWLAN_SLP_CLK[1 ‘ ‘
[LPCM_IN_BT[ > _SLP_CLKI1] 40/GND  U201-B  GNDP28
c212
[LPCM_SYNC_BTL> = 4l RESERVED RESERVED [
NM
[1PCM_CLK_BT( Reserved debug 42 |RESERVED RESERVED [0
[1lPcM_OUT BT —
<JT1xD_BTI1] o 2 g
> RxD_BTI1] © 0 O
o™ < Lo
< < <
Notes:
1. Keep all RESERVED and unused pins unconnected.
2. BT function of FC20 is still under development.
) : A
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Notes:

1. Assume MCU U301 has 3.3V GPIO logic level, and some GPIO's level shift are ignored here.

U301

VDD

GND
TXD

RXD

CTS

RTS
USB_VBUS
USB_D+
USB_D-
USB_ID
SPI_CS
SPI_MOSI
SPI_MISO

SPI_CLK =2

GPIO_01
GPIO_02
GPIO_03
GPIO_04
GPIO_05
GPIO_06
GPIO_07
GPIO_08

MCU Interface

. VDD_MCU

<JusB_VBUSI1,3,7]

Reserved

— VBAT_ENI4]

> VBUS_CONTROL[3]

> ON/OFF_MCUI6]

> RESET_MCUI[6]

> W_DISABLE_MI[6]

>SLEEP_STATUS[6]

<DBG_TXD_MCUI6]

GPIO_09 =2
GPIO_10F=2
GPIO_11}£2
GPIO_ 122
GPIO_13<L
GPIO_14 =8

MCU

L~ PFM_ENI[4]

/’ <> USB_DPI[1]

L C301

— NM

<> USB_DM[1]

5V power source from main board.

Q301

]

[41DC V>

L C302
—— 470nF

s 14l b

G

100K
T
R301

R302
(LTI
10K

[3]VBUS_CONTROLD—@ %

DTCO43ZEBTL

VBUS CONTROL = High level, Q201 is turned on.

2. EC25/EC21/EC20 R2.0 can only work as a USB device and supports FS/HS mode. To communicate with USB interface,
MCU U201 needs to support USB host or OTG function. The VBUS pins of MCU and EC25/EC21/EC20 R2.0 need to be
powered by a 5V power system for USB detection, and VBUS_CONTROL turns on and off VBUS power supply.

3. AP_READY is used for sleep application. For more details, please refer to the document
Quectel EC25/EC21/EC20 _R2.0 Hardware_ Design.

4. DBG_TXD_3V3is used to receive GNSS NMEA info when MCU does not support USB interface.

SI12333CDS-T1

> USB_VBUS [1,3,7]
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Use DC-DC converter to convert 5V input voltage to 3.8V output voltage for the module.

e.g. DC5V IN

DC-DC Application

DC-DC

DC 3.8V out for module

Supply Power to FC20

Power Design

Supply Power to EC25/EC21/EC20 R2.0

U401 MIC29302WU VBAT = (R402/R404+1)*1.24 = 3.88V

[3:4]DC_5Vi > 211N ouTH > VBAT
D401 R402
0 +SC401 _[C402 R401 % - ﬁlOOK 4;@9403 :5404 R403
VS TJa7our JioonFHsIK [ & G 2 1%  [470uF [100nF  R47OR
— ™ Lo
i R404
ATK

B 1%

[BIVBAT_EN D—@ Q401 - —
DTCO043ZEBTL

Note:
- It is used when the input voltage is below 7V.

L401
1uH
U402
D1 B1
L1 L2 .
D24 L2|B2 VBAT DeS|gn
D3 L1 L2 B3 VBAT
A
[3,4]DC_5V[ >— EL N vouT AL - - —VDD3V3_FC20[2] .
_ i E2 VIN VoUT A2 L:406 LC407 — . Connect to VBAT_BB pins
C405 E3 |\ vouT A3 R405;—70R_0805 —VBAT_BB[1]
IZZUF IZZUF
Ilou': E4 VINA FB[A4
= - R408 R406 —70R 0805 COVBAT RF[1]
[1]PM_ENABLE[ >— D4 EN PFM/PWM [ B2 — 1 <IDC_5V[3,4] " .
1M — ' Connect to VBAT_RF pins
fggg PGND g; cats|+ Icaos |caos |cato carrl+ [carz |car3 |cara
ca PGND R409 100uF|  |100nF [33pF [10pF 100uF|  [100nF |33pF [10pF
l GND PGND C3 R M PFM_ENI3]
- - TPS630242 = _
L Close to the module VBAT pins
Note:
Note:
FC20's power supply needs 1.2A current at least. _ _
VBAT should be routed in star mode to VBAT_BB and VBAT_RF pins.
Quectel Wireless Solutions
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D
Main Antenna Circuit Diversity Antenna Circuit GNSS Antenna Circuit
J502
J501 VDD«
. Diversity Antenna
Main Antenna
T R |cs01 R501
R502—OR S ANT MAN K] RSO3 COANT_DIV [1] w0z foaur TR
- C504 C505 Active Antenna / L501
C502 | C503 _L __ - Passive Antenna ; 47nH
NM —— NM —— NM NM g—
1 s L Y €506} 1100pF > ANT_GNSSI[1] C
D501¥ C?“ohﬁ - C?\IOI\; —
USIM Design - A -
Notes:
USIM_VDD USIM_VDD - VDD_EXT 1. You can choose an external LDO according to the active antenna to supply power.
RSO% 5%05 2. If passive antenna is used, the VDD circuit is not needed.
15K 51K 509, 100nF 3. The capacitance of ESD D501 should be less than 1.0pF.
J504 |
VCC GND [ USIM_GND [1]
[LusimM_RsT >R20722R RST VPP |—
[1lusiM_cLK—R207/—22R CLK o
[1JUSIM_PRESENCE PRESENCE B
Molex 91228 J FC20 Antenna Design
[1]usiM_DATA > R208—;22R B
J505
c510| c511] C512] WLAN Antenna
33p|?7 33pE733pE7 — o < o ©
IVYVYYYY RS9 R > FC20_ANT [2]
i Us01 | ESDAGVBAV6 VR v
Notes: - L 1L
1. R506~R508 are applied to suppress the EMI spurious transmission and enhance the ESD protection.
2. R504 can improve anti-jamming capability of the USIM circuit.
3. EC25/EC21/EC20 R2.0 supports USIM card hot-plugging, which can be implemented through USIM_PRESENCE pin. Quectel Wireless Solutions A
The pin supports low level and high level detection, and it is disabled by default.
DRAWN BY PROJECT TITLE
The circuit above is designed for low-level detection. Power JIN FC20 & EC2x Reference Design
SIZE VER
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VDDZEXT VDD_MCU
A .
—{ > W_DISABLE[1] It is used to turn on or off the module.
C601 R601 17
4.7K : > PWRKEY [1,
InF T 5??(2 [3]W_DISABLE_MD—@ Q601
' DTC043ZEBTL ~
Q602 (1) 3] ONJOFF_MCU D—@ ‘S
[1,71DBG_TXD [ < > DBG_TXD_MCUI3]

2SC4617TLQ

It is used to reset the module.

—— [ >RESET_N[1]

' Q604
[BIRESET_MCU ~
DTCO043ZEBTL

VDD_EXT VDD_EXT
Y A

R603D R604D
4.7K 4.7K 1nF

C602

)
[1] AP_READY < <
2SC4617TLQ

<_] SLEEP_STATUS [3]

DTCO43ZEBTL
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Indicators
VBAT
A VBAT VBAT
A A
!D701
Y D702 D703
M !g: !§
R701
2.2K R702 R703
2.2K 2.2K
[1] STATUS >— :
[1INET_MODE[ > @ Q701 [1]NET_STATUS [ @ g Q702
DTCO043ZEBTL - DTC043ZEBTL
Notes: 1
1. Module STATUS is open drain output. N
2. For more details about NET_MODE and NET_STATUS, please refer to the document
Quectel EC25/EC21/EC20 R2.0 Hardware_ Design.
. Reserved Test Points
1 > VBAT[1,4,7]
2 I
3 > PWRKEYI[1,6]
4 > USB_VBUSI1,3]
5 <> USB_DP_TEST1]
6 < USB_DM_TEST[1]
7 > DBG_RXDI[1]
8 <1 DBG_TXDI1,6]
9 > DBG_TXD_FC20[2]
Connector i53704 \i\D705\x[\)706 i\D7o7 i\D708 i\D709 i5)710 \I\D711
e g |8 I 3 3 2
e 9 7 o3 o o o
= = 7 > > % %
Notes:
1. Both USB and debug UART interfaces are reserved for EC25/EC21/EC20 R2.0 software debug. Q rel Wirel Soluti
2. USB interface can be used to upgrade firmware for EC25/EC21/EC20 R2.0. UECICL WWITCIESS SOIULIONS
3. Keep USB test points as close to USB pins as possible. DRAWN BY PROJECT TITLE
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